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Background: Nicotinamide (NAM, aka niacinamide or Vitamin B3), is a NAD precursor that
is rapidly incorporated into the NAD(H)/NADP(H) pool. It shows beneficial effects on skin by
improving barrier function, and reducing melasma, sallowness and wrinkles.  

Objective: We aimed at understanding the biochemical mechanisms underlying the effects
of NAM on skin aging, in both normal and photoaging/oxidative stress conditions. This work
focuses on NAM effects on differentiation, senescence and energy metabolism in the
epidermis.

Materials and Methods: We used 2D and 3D organotypic cultures of Human Primary
Keratinocytes (HPKs) to assess differentiation (qRT-PCR, Western-blot and
immunostaining), senescence (Beta-Galactosidase assays and qRT-PCR), inflammation
(ELISA) and metabolism (Seahorse XF Analyzer) with and without 1.5 mM NAM.
Photoaging was induced by UVB (25 mJ/cm2, Bio-Sun). Oxidative stress was induced via
H2O2 dosing.

Results: In 2D cultures of HPKs, NAM delays differentiation and enhances proliferation.
This is characterized by a better clonogenicity and an increased proportion of stem cells. By
contrast, inhibiting the conversion of NAM to NAD+ leads to accelerated differentiation and
premature senescence, associated with drops in glycolysis and ATP levels (OXPHOS is
moderately affected). UV exposure and H2O2 treatment accelerate differentiation, and
interestingly, differentiation correlates with premature senescence and massive shutdown of
both OXPHOS and glycolysis after oxidative stress. UV exposure also triggers an
inflammatory response as measured by increased synthesis of PGE2. Strikingly, NAM can
partially rescue glycolysis, differentiation, inflammation and senescence concurrently, while
its effect on OXPHOS seems limited. In 3D organotypic cultures, UVB exposure induces a



thickening of the granular layer with an increase in filaggrin and loricrin protein levels, a
phenotype that can be prevented by co-treatment with NAM. 

Conclusions: Our data suggest a positive effect of NAM in fighting aging via modulation of
the stemness/differentiation balance, inflammation and senescence, through metabolism
maintenance in HPKs.
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